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© Computer system and method for changing operation speed of system bus. 

© A computer system includes a program execut- 
ing section (11, 17) for executing a program, a 
instruction generating section (102) for generating a 
frequency change instruction in response to the ex- 
ecution of the program, and a changing section (104) 
for changing the frequency of the operation clock of 
a system bus in response to the frequency change 
instruction. 
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Computer system and method for changing operation speed of system bus 



This invention relates to a computer system 
and a method for changing the operation rate of a 
system bus. 

Recently, with the development of semiconduc- 
tor technology, microprocessors, memories and pe- 5 
ripheral control LSIs can be supplied at extremely 
low costs. Computer systems of a relatively high 
performance can be constructed by adequately 
combining the ICs via system buses. As it has 
been strongly demanded to enhance the operation jo 
rate of such computer systems, the operation rate 
of the microprocessor which is the nucleus of the 
computer system is made even higher and the 
function thereof tends to be further enhanced. 

However, the peripheral LSIs have been devel- ts 
opea after the microprocessor was ceveloped and 
it takes a longer time to develop the LSIs in gen- 
eral since there are many kinds of LSIs. Therefore, 
the operation rate of the system bus connected to 
the peripheral LSI has not been significantly im- 20 
proved. That *.s. in many cases, the operation rate 
of the system bus remains lower than that of the 
high-rate microprocessor so that the former cannot 
follow the high-rate operation of the latter. There- 
fore, in the conventional computer system, the fre- 25 
quency of the operation clock of the microproces- 
sor tends to be set to an integer multiple of the 
frequency of the operation clock of the system bus, 
in order to easily synchronize the operation cfock 
of the system bus with that of the microprocessor. 30 

Further, in order to inherit the property of soft- 
wares, the newly developed computer system is 
required to be compatible with the conventional 
computer system. Some softwares are so designed 
with respect to hardwares which are connected to 35 
the system bus operated in response to the opera- 
tion clock of a relatively low frequency. Therefore, 
in a case where such a hardware is used in the 
computer system, it is necessary to effect data 
transfer in a condition that the operation rate of the <a 
microprocessor is set to correspond to that of the 
hardware, tn this case, the function of the high- 
speed microprocessor cannot be fully utilized. 

This invention has been made in consideration 
of the above, and an object of this invention is to 45 
provide a computer system and a method for 
changing the operation rate of a system bus. 

In order to attain the above object the com- 
puter system includes a program executing section 
for executing a program; a instruction generating so 
section for generating a frequency change instruc- 
tion m accordance with the execution of the pro- 
gram; and a changing section for changing the 
operation clock frequency of the system bus in 
response to the frequency change instruction. 



In order to attain the above object, the method 
comprises the steps of executing a program: gen- 
erating a frequency change instruction in accor- 
dance with the execution of the program by a 
processor; and changing the operation clock fre- 
quency of the system bus in response to the 
frequency change instruction. 

As described above, according to the computer 
system of this invention, the operation clock fre- 
quency of the system bus can be set in a program- 
mable fashion. 

This invention can be more fully understood 
from the following detailed description when taken 
in conjunction with the accompanying drawings, in 
which: 

Fig. 1 is a block diagram showing the sche- 
matic construction of a computer system according 
to this invention; 

Fig. 2 is a block diagram showing the con- 
struction of a first embodiment of the computer 
system according to this invention; 

Fig. 3 is a block diagram showing the detail 
construction of that portion of a bus controller of 
Fig. 2 which relates to this invention; 

Fig. 4 is a diagram showing the format of 
access control data held in a register shown in Fig. 
3; 

Figs. 5A to 5G are timing charts showing the 
operation of the first embodiment; 

Fig. 6 is a block diagram showing the con- 
struction of a second embodiment of the computer 
system according to this invention; and 

Fig. 7 is a block diagram showing the detail 
construction of that portion of a bus controller of 
Fig. 6 which relates to this invention. 

There will now be described a computer sys- 
tem according to this invention with reference to 
the accompanying drawings. 

In Fig. 1. a 32-bit CPU 11 is connected to a 
CPU bus including a CPU data bus (D31-0) 12 and 
a CPU address bus (A23-2) 24. The CPU 1 1 sup- 
plies an address to the CPU address bus 24, 
supplies data to the CPU data bus 12 and receives 
data from the CPU data bus 12. An optional 
arithmetic operation processor 25 is connected to 
the CPU data bus 12 and effects the arithmetic 
operation according to the instruction from the CPU 
11. A B latch (B-LAT) 13 functions to connect the 
CPU data bus 12 to a memory data bus (MD31-0) 
14 according to a control signal from the timing 
controller 21. The CPU data bus 12 and the CPU 
address bus 24 are respectively connected to a 
cache memory 19 and a cache memory controller 
23. Data is read out from the cache memory 19 
without accessing memories (ORAM) 17, 18-1 and 
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18-2 when a cache hit has occurred. 

The memory sections (DRAM) 17, 18-1 and 
18-2 are connected to the memory data bus 14 
and a memory address bus (MA9-0) 26. Further, 
control signals RASO to RAS7 are supplied to the 
memory sections 17, 18-1 and 18-2. Each of the 
memory sections 17 and 18-1 has a memory ca- 
pacity of 1 MB and is provided as a standard 
memory. The memory section 18-2 is an expansion 
memory and can be used as expandable memory 
sections of the maximum memory capacity of 12 
MB. The expandable memory sections are speci- 
fied in the unit of 1 MB by the signals RAS2-7 and 
the address thereof is designated by column and 
row addresses of 10 bits supplied from the timing 
controller 21 via the memory address bus 26. The 
latch (C-LAT) 15 connects the memory data bus 14 
and CPU address bus 24 to a system data bus 16a 
and a system address bus 16b of the system bus 
16 respectively in response to the timing control 
signal from the bus controller 22. 

The timing controller 21 is connected to the 
CPU address bus 24, the memory address bus 26, 
a part of the memory data bus 14, the system 
address bus 16b and cache address bus (CA12-0) 
and generates various timing control signals to 
control the operation of the febmputer system. More 
specifically, the timing contreiier 21 generates the 
timing control signal for cqntjoinng the B-LAT 13 in 
response to control data output from the CPU 1 1 
onto a CPU control data -b*te (not shown) and a 
transfer control signal from the bus controller 22. 
Further, the timing controller 21 generates a mem- 
ory address and a cache memory address. The 
cache memory address is supplied, to the cache 
memory 19. A bus controller 22 connected to the 
system bus 16 is used to perform the control on 
the operation on the system bus 16. More specifi- 
cally, the bus controller 22 generates the timing 
control signal for controlling the C-LAT 15 in re- 
sponse to control data on a system control data 
bus (not shown) of the system bus 16 and a 
transfer control signal from the timing controller 21 . 

A BIOS ROM 20 stores a program for control- 
ling the data inputfoutput operation, i.e., a basic 
input/output system program. An external device 
34 is connected to the system bus 16 via a serial 
input/output interface 32. In addition, various inter- 
faces are connected to the system bus 16, but the 
explanation of those portions which do not relate to 
this invention is omitted. 

Now, that portion of the construction of the 
computer system shown in Fig. 1 which relates to 
this invention is described in detail with reference 
to Fig. 2. 

The memory section 17 is operated in synchro- 
nism with the input clock signal CLK and includes a 
memory 17-1 of 1MB and a refresh circuit 17-2 for 



refreshing the memory 17-1. The storage area of 
the memory 17-1 includes an area for storing an 
operating system (OS) 100 and an area for storing 
an application program. A system environment set- 

5 ting routine 102 is contained in the OS 100. The 
memory section 17 outputs data specified by a 
column address (MA9-0) and a row address (MA9- 
0) on the memory address bus 26 to memory 
buses (MD31-0) 14. The refresh circuit 17-2 gen- 

iq erates and outputs a hold request to the CPU 1 1 in 
response to an input refresh instruction RFRS and 
effects the refreshing operation for the memory 17- 
1. 

The CPU 11 is operated in synchronism with 

75 the input clock signal CLK to output an address to 
the CPU address bus (A23-2) 24 receive data on 
the memory data buses (MD31-0) 14 via the latch 
(B-LAT) 13 and the CPU data buses (D31-0) 12 
and output data to the memory buses MD31-0. The 

20 CPU 11 executes the system environment setting 
routine 102 in the operating system (OS) 100 in 
response to a system environment setting com- 
mand input upon setting up of the computer sys- 
tem. In the routine 102, access control data is input 

25 and held. When the computer system is started 
upon the normal use, the routine 102 is automati- 
cally executed and the held access control data is 
output the bus controller 22 via the B- and C-LATs 
13 and 15. The application program in the memory 

30 17-1 is executed by the CPU 11 under the control 
of the OS 100. 

The B-LAT 13 latches data on the memory 
data bus 14 or the CPU data bus 12 in response to 
the timing control signal from the timing controller 

35 21 and transfer the latched data to the CPU data 
buses 12 or the memory data bus 14. The C-LAT 
15 latches data on the memory data bus 14 or the 
system data bus 16a in response to the timing 
control signal from the bus controller 22 and trans- 

40 fer the latched data to the CPU data buses 16a or 
the memory data bus 14. Also, at the same time, 
the C-LAT 15 latches an address on the CPU 
address bus 24 in response to the timing control 
signal from the bus controller 22 and transfers the 

45 latched address onto the system address bus 1 6b. 

The timing controller 21 has a clock generator 
(not shown) provided therein and supplies a clock 
signal CLK2 of 40 MHz, a clock signal CLK of 20 
MHz and a clock signal CK32M of 32 MHz to the 

so bus controller 22. Further, the clock signal CLK is 
supplied to the CPU 11 and the memory section 
17. The bus controller 22 receives the access 
control data from the CPU 1 1 and changes the 
operation clock frequency of the system bus 16 

55 according to the frequency change bit in the ac- 
cess control data while the refresh operation is 
effected. The controller 22 also generates and out- 
puts the refresh instruction signal RFRS to the 



• 

5 EP 0 



memory section 17. 

The detail construction of the bus controller 22 
is explained with reference to Fig. 3. 

The bus controller 22 includes a refresh con- 
troller 239. an access control data register 238, 
inverters 221 and 222. AND gates 223 to 228. OR 
gates 229 to 231. D-type flip-flops (FF) 232 to 237 
and a 1 2 frequency divider 240. The inverter 221 , 
AND gates 223. 224 and 225 and F-F 232 con- 
stitutes a frequency change instruction generating 
section 112. and the refresh controller 239, the 
register 238 and the frequency change instruction 
generating section 112 constitutes a instruction 
generator section 102. Further, the inverter 222, the 
AND gates 226 to 228, the F Fs 234 to 237, the OR 
gates 230 and 231 and the frequency divider 240 
constitutes a frequency change section. 

The refresh controller 239 generates a refresh 
instruction signal RFRS at a regular interval of time 
in response to the signal CLK from the timing 
controller 21 and supplies the refresh instruction 
signal RFRS to the inverter 221. the AND gate 224 
and the refresh circuit 17-2 of the memory section 
17. The register 238 receives access control data 
jkom the CPU 1 1 via the system bus 16 and holds 
the same therein. The format of the access control 
data is shown in Fig. 4. A sixth bit of the access 
control data is a data bit FSYNC which relates to 
this invention. The bit is set to a logic n 0 H when the 
system bus is to be operated at a frequency of 10 
MHz and to a logic "1 " when the system bus is to 
be operated at a frequency of 8 MHz. The other 
data bits have no relation to this invention and the 
explanation thereof is omitted. The bit data FSYNC 
is supplied to the AND gate 224. 

The AND gate 223 receives an output of the 
inverter 221 and a Q output of the F-F 232 and 
supplies an output corresponding to the result of 
the logical AND operation to the OR gate 229. The 
AND gate 224 supplies an output corresponding to 
the logical product of the data bit SFSYNC held in 
the register 238 and the signal RFRS to the OR 
gate 229. An output of the OR gate 229 is supplied 
to the D input terminal of the F'F 232. The clock 
input terminal of the F'F 232 is supplied with the 
clock signal CLK2 of 40 MHz from the timing 
controller 21 . A Q output of the F'F 232 is supplied 
to the AND gates 223 and 225. The other input 
terminal of the AND gate 225 is connected to a 
positive power source terminal. 

The clock signal CLK of 20 MHz is supplied to 
the clock input terminals of the F'Fs 234 and 235 
and to the OR gate 230. The signal SFSYNC is 
supplied to the AND gate 226 and the inverter 222. 
The AND gate 226 is further supplied with a U 
output of the F F 237. The AND gate 226 supplies 
an output corresponding to the logical product of 
the signal SFSYNC and the CToutput of the F F 237 
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to the D input terminal of the F F 234. A Q output 
of the F F 234 is supplied to the D input terminal of 
the F F 235. A CToutput of the F F 235 is supplied 
to the OR gate 230 and AND gate 227. The OR 

s gate 230 supplies an output corresponding to the 
logical sum of the CToutput of the F F 235 and the 
signal CLK to the AND gate 228. 

The frequency of the clock signal CK32M of 32 
MHz is divided into 16 MHz by the F F 233 and 

jo then the clock signal is supplied to the clock input 
terminals of the F-Fs 236 and 237 and to the OR 
gate 231. An output of the inverter 222 ts supplied 
to the AND gate 227. As described before, the 
AND gate 227 is supplied with the CToutput of the 

is F-F 235. The AND gate 227 supplies an output 
corresponding to the logical product of an inverted 
signal of the signal SFSYNC and the CToutput of 
the F F 235 to the D input terminal of the F F 236 
whose Q output is in turn supplied to the D input 

20 terminal of the F F 237. A CToutput of the F F 237 
is supplied to the OR gate 231 and AND gate 226. 
The OR gate 231 supplies an output corresponding 
to the logical sum of the CToutput of the F F 237 
and the signal CK16M to the AND gate 228. 

25 The AND gate 228 supplies an output cor- 

responding to the logical product of the outputs of 
the OR gates 230 and 231 to the 12 frequency 
divider 240. The frequency divider 240 divides the 
frequency of an output signal of the AND gate 226 

30 by 2 and supplies the (1<2)-divided frequency sig- 
nal as a signal CLK288 to the system bus 16. 

Now, the operation of the first embodiment of 
this invention is explained with reference to Figs. 
5A to 5G. 

35 First, the power source is turned on to start up 

the computer system and the operating system 
(OS) 100 is started. When the system environment 
setting routine 102 in the OS 100 is executed, the 
access control data held therein is read out and is 

40 supplied from the CPU 1 1 to the bus controller 22 
via the B-LAT 13 and C-LAT 15. As a result, the 
access control data is held in the register 238. The 
access control data is set and held in the system 
environment setting routine 102 when the computer 

45 system is set up and the routine 102 is executed in 
response to a system environment setting com- 
mand input from a keyboard. When the system bus 
16 is operated at a frequency of 10 MHz, the sixth 
data bit FSYNC of the access control data is set at 

so the logic level "0". When the system bus 16 is 
operated at a frequency of 8 MHz, the sixth data 
bit FSYNC is set at the logic level "1 

When the bit FSYNC is at the logic level -0*, 
the Q output o f F-F 232 is set to the logic level "0" 

55 and the signal SFSYNC is set to the logic level "1 
When the signal SFSYNC is set to the logic level 
"1 the CToutput of the F F 237 is set to the logic 
level "1 " after one clock of the clock signal CK16M 
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i.e. at a timing when the second clock is rising. 
Therefore, after the one dock of the clock signal 
CLK, the G~output of the FF 235 is set to the logic 
"0". As a result, the clock signal CLK is supplied 
from the OR gate 230 to the AND gate 228. At this 
time, since an output of the OR gate 231 is set at 
the logic level "1 an output of the AND gate 228 
becomes a clock signal of 20 MHz which is in turn 
divided by means of the frequency divider 240 to 
produce a clock signal of 10 MHz as a signal 
CLK288. 

In a case where the operation clock of the 
system bus 16 is to be set to 8 MHz in the system 
environment setting routine 102, the access control 
data includes the bit FSYNC of logic "1". The 
access control data is supplied from the CPU 1 1 
and set into the register 238. At this time, even if 
the Q output of the F F 232 is set at the logic "0", 
the Q output of the F/F 232 is always set to the 
logic level "1 M if an instruction signal RFRS of logic 
"1" is generated from the refresh controller 239 as 
shown in Fig. 5C. Then, the Q output of the F-F 
232 is kept set at the logic "1 As a result, the 
signal SFSYNC is set to the logic "0" as shown in 
Fig, 5E. 

Even if the CToutput of the F.F 235 is set at the 
logic level "0", when the signal SFSYNC is set to 
the logic level "0", the QToutput of the F/F 235 is 
set to the logic level "1" after one clock of the 
clock signal CLK since the 0~output of the F/F 237 
is set at the logic tt 1". At this time, since the (3 
output of the F F 237 is kept set at the logic w 1 11 . 
two input signals of the logic level "1 " are supplied 
to the AND gate 228. As a result, as shown in Fig. 
5F, an output of the AND gate is kept set at the 
logic n 1 Further, when the signal SFSYNC is set 
at the logic "0", the CT output of the F.F 237 is set 
to the logic level "0" after one clock of the signal 
CK16M when the CToutput of the F/F 235 has been 
set to the logic level "1". Therefore, the OR gate 
231 permits the clock signal CK16M to pass there- 
through. As a result, as shown in Fig. 5F, the clock 
signal appears again. The clock signal is the signal 
CK16M and is divided by means of the frequency 
divider 240 and supplied to the system bus 16 as a 
clock signal of 8 MHz. 

As described above, in the first embodiment, 
the frequency of the operation clock of the system 
bus can be programmatically set to the frequency 
which is set in the system environment setting 
routine at the time of starting up the system. 

Now, the construction of the second embodi- 
ment of this invention is explained with reference to 
Fig. 6. 

Since the second embodiment is similar to the 
first embodiment, only that portion of the second 
embodiment which is different from the first em- 
bodiment is explained. Assume that a CPU 11 



transfers data to .an external device 34 via an 
interface 32 which can be operated only at a low 
clock frequency while the application program is 
executed. When the CPU 11 executes an output 

5 command in the application program for the inter- 
face 32, the CPU 11 generates and supplies an 
output instruction to a DM AC 30 according to a 
basic inpufcoutput system program stored in the 
BIOS ROM 20. The DMAC 30 reads out data from 

w a memory section 17 in response to the output 
instruction and transfers the read -out data to the 
external device 34 via the interface 32. When all 
the data is completely transferred, the DMAC 30 
generates a completion notice to the CPU 11. A 

;s bus controller 22 monitors the output instruction 
from the CPU 11 to the DMAC 30 and the comple- 
tion notice from the DMAC 30 to the CPU 1 1 . and 
programmatically sets the operation clock frequen- 
cy of the system bus from 10 MHz to 8 MHz. 

20 When detecting the output instruction to the inter- 
face 32 the bus controller 22 changes the opera- 
tion clock frequency of the system bus 16 to 8 
MHz and maintains the frequency of 8 MHz until 
the completion notice is input from the DMAC 30. 

25 While the the operation clock frequency is 
changed, there is a possibility that a next com- 
mand will be executed since the CPU 11 executes 
commands of the application program in a pipeline 
fashion. At this time, in order to prevent the next 

30 comrnand from being executed, a WAIT signal is 
supplied from the bus controller 22' to the CPU 1 1 
so as to set the CPU 11 into the wait state. 

Next, the construction of the bus controller 22 
is explained with reference to Fig. 7. As shown in 

35 fig. 7, the bus controller 22 includes an address 
comparator 250. a decoder 252, a J-K flip-flop (F F) 
254 and an AND gate 225 in order to generate a 
signal SFSYNC . The address comparator 250, the 
decoder 252. the F/F 254 and the AND gate 225 

40 constitute a instruction generator section 106. 

The address comparator 250 receives an ad- 
dress on the system address bus 16b and compar- 
ing the received address with held addresses to 
determined whether the received address coincides 

45 one of the held addresses. The held address is 
predetermined in the system environment setting 
routine 102 when the computer system is set up 
and is supplied to the comparator 250 upon start of 
the computer system. When a coincidence is ob- 

so tained, e.g„ when it is detected that the received 
address is coincided with an address of the DMAC 
30. the address comparator 250 outputs a control 
signal to the decoder 252. The decoder 252 re- 
ceives and decodes data or the output instruction 

55 on the system data bus 16a in response to the 
control signal from the comparator 250 and checks 
whether it is an input instruction or output instruc- 
tion. 
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When the received data is the output instruc- 
tion to the DMAC 30, the decoder 252 suppfies a 
signal of the logic "1" to the J-terminai of the F F 
254. As a result, the Q output of the F F 254 is set 
to the logic "1 " and at the same time the signal 
SFSYNC is set to the logic "0". 

Then, the same operation is effected as in the 
first embodiment, and the operation clock of the 
system bus 16 is changed to 8 MH2. A WAIT 
signal generator 256 generates to the CPU 11 a 
signal WAIT for inhibiting the operation of the CPU 
11 for a predetermined period of time in response 
to the signal SFSYNC . 

Thereafter, all the data has been transferred, 
the DMAC 30 supplies the completion notice to the 
CPU 1 1. The completion notice is also supplied to 
the K terminal of the FF 254 and the F'F 254 is 
reset, thus setting the Q output of the F F 254 to 
the logic ."0". As a result, the system bus 16 is 
operated at the frequency of 10 MHz again. The 
timings in the above explanation are the same as 
those shown in Figs. 5 A to 5G. 

As described above, in the second embodi- 
ment since the frequency of the operation clock of 
the system bus is automatically changed to a lower 
frequency only when the interface having a low 
operation rate is accessed while the application 
program is executed. Therefore the Average opera- 
tion speed of the system can be maintained high. 

It is possible to specify the I/O interface which 
necessitates change of the frequency of the opera- 
tion dock of the system bus in the system environ- 
ment setting routine and set the address thereof 
into the address comparator. And, in the above 
embodiment, only the output instruction is de- 
scribed but the input instruction is similar. 

Reference signs in the claims are intended for 
better understanding and shall not limit the scope. 

Claims 

1. A computer system in which the operation 
clock frequency of a system bus can be changed 
characterized by comprising: 

program executing means (11, 17) for executing a 
program; 

instruction generating means (102) for generating a 
frequency change instruction in response to the 
execution of the program; and 
changing means (104) for changing the operation 
clock frequency of the system bus in response to 
the frequency change instruction. 

2. A system according to claim 1, character- 
ized in that said program is for setting the system 
environment and is part of the operating system. 

3. A system according to claim 1, character- 
ized in that said program executing means (11, 17) 
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includes memory means (17) for storing the pro- 
gram; and 

said instruction generating means (102) includes: 
register means (238) for holding change control 
5 data; 

refresh instruction generating means (239) for gen- 
erating a refresh instruction for specifying a refresh 
process of said memory means (17): and 
frequency change instruction generating means 
10 (112) for generating the frequency change instruc- 
tion in response to the change control data and the 
refresh instruction. 

4. A system according to claim 3. character- 
ized in that said program executing means in- 

;s eludes: 

memory means (17, 20) for storing a program: and 
a CPU (11) for executing the program: said CPU 
(11) including means for setting the change control 
data into said register means (238) in response to 

20 the execution of the program. 

5. A system according to claim 1, character- 
ized in that said program is an application program 
and includes an input output command to an 
input-output device. 

25 6. A system according to claim 5. character- 

ized in that said instruction generating means (106) 
includes: 

means (250. 252) for generating a setting instruc- 
tion in response to the input/output instruction: and 

30 frequency changing instruction generating means 
(254) for generating the frequency change instruc- 
tion in response to the setting instruction and input 
reset instruction; said input output device generates 
the reset instruction at the time of completion of 

as the input/output process corresponding to the 
input/output command. 

7. A system according to claim 6, character- 
ized in that said program executing means in- 
cludes: 

40 memory means (17. 20) for storing the program; 
and 

a CPU (11) for executing the program; said CPU 
(11) including means for generating an input/output 
instruction in response to the execution of the 
45 program. 

8. A system according to claim 7, character- 
ized in that said input output device is determined 
by a routine for setting the system environment, 
the routine being part of an operating system. 

50 9. A system according to claim 7, character- 

ized by further comprising wait signal generating 
means (256) for generating and outputting a wait 
signal to said CPU (11) in response to the fre- 
quency change instruction, said processor (11) in- 

55 terrupting the execution of the program in response 
to the wait signal 

10. A system according to claim 1, character- 
ized in that said changing means (104) further 
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comprises means (234. 235, 236, 237, 230. 231) 
for inhibiting the output of at least one clock before 
the operation clock frequency is changed. 

1 1. A method for changing the operation clock 
frequency of a system bus characterized by com- 
prising the steps of: 

executing a program; 

generating a frequency change instruction in re- 
sponse to the execution of the program by a pro- 
cessor; and 

changing the operation clock frequency of the sys- 
tem bus in response to the frequency change in- 
struction. 

12. A method according to claim 11. character- 
ized in that said program is for setting the system 
environment and is part of the operating system. 

13. A method according to claim 12, character- 
ized in that said step of generating the frequency 
change instruction includes the steps of; 
generating a refresh instruction for specifying the 
refresh process for memory means; and 
generating a frequency change instructipn in re- 
sponse to the change control data and refresh 
instruction. 

14. A method according to claim 13, character- 
ized in that said step of executing the program 
includes the steps of: 

and executing the program stored in memory 
means; and 

generating change control data according to the 
execution of the program. 

15. A method according to claim 11, character- 
ized in that said program is an application program 
and includes an input/output instruction with re- 
spect to an input-output device. 

16. A method. according to claim 15, character- 
ized in that said step of generating the frequency 
change instruction includes the steps of: 
generating a setting instruction in response to the 
input/output instruction; 

generating a reset instruction at the time of com- 
pletion of the input/output process; and 
generating the frequency change instruction in re- 
sponse to the setting instruction and reset instruc- 
tion. 

17. A method according to claim 16, character- 
ized in that said step of executing the program 
includes the steps of: 

executing the program; and 

generating an input/output instruction according to 

the execution of the program. 

ia A method according to claim 17, character- 
ized in that said input/output device is determined 
by a routine for setting the system environment, 
the routine being part of the operating system. 

19. A method according to claim 17, character- 
ized in that said step of generating the frequency 
change instruction includes a step of generating a 



wait signal in response to the frequency change 
instruction, and said program execution step in- 
cludes a step of interrupting the execution of the 
program in response to the wait signal. 
5 20. A method according to claim 1 1 , character- 

ized by further comprising a step of inhibiting the 
output of clock immediately before the operation 
clock frequency is changed. 
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© Computer system and method for changing operation speed of system bus. 



® A computer system includes a program execut- 
ing section (11, 17) for executing a program, a 
instruction generating section (102) for generating a 
frequency change instruction in response to the ex- 



ecution of the program, and a changing section (104) 
for changing the frequency of the operation clock of 
a system bus in response to the frequency change 
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